Introduction
Advanced studies about biogeochemical cycles in the relatively unpolluted areas of the world, such as Antarctica, have been of great interest. Thus, the Southern Ocean appears an attractive region due to the distance from major sources of human pollution, very cold average temperatures, a strong seasonality and the almost complete absence of higher plants (Laureillard et al., 1997) .
The role of lipids in polar environments is of primary importance for understanding the cycling of carbon organic and associated elements. Knowledge of the nature and quality of organic matter, assemblages of organisms and relative rates of primary production for those communities in the ocean and its interactions with chemical and biological systems is important to evaluate the overall impact in this area and modeling the world carbon cycle (Mudge & Norris, 1997; Villinski et al., 2008) .
Based on this expectation, this work has the purpose to investigate different organic compounds in the marine sediments to determine the transformations of organic matter in the Antarctic environment by analysis of a specific group of lipid biogeochemical markers, the sedimentary steroids.
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Material and Methods

Study area
Penguin Island (62° 06' S and 57° 54' W; area 1.7 km 2 ) is situated on the southeastern side of King George Island, South Shetland Islands, Antarctica (Figure 1 ). It lies within a belt of inactive volcanoes that developed in the Bransfield Strait (Birkenmajer, 1982) .
Almost all this island is dominated by species of birds and according to Sander et al. (2007) nine bird species nest on Penguin Island, among them Pygoscelis antarctica (chinstrap penguin) and Pygoscelis adeliae (adélie penguin).
These populations contribute significantly to a large amount of guano, influencing strongly the physical and chemical properties of local soils, producing ornithogenic soil (Michel et al., 2006; Zhu et al., 2009) . 
Sampling
Extraction and fractioning of sterols
In the present study, all samples were analyzed for 17 different steroids, including 15 sterols and 2 ketones. The laboratory procedure was based on a method described by Kawakami and Montone (2002) . This consists of analysis 
Results and Discussion
The ratio between stanol/stenol has been used to indicate microbial reduction in anaerobic environments. Studies about redox effects on organic matter degradation/ preservation have shown that the residence times for organic compounds present in marine sediments can vary as a result of environmental conditions such as bioturbation, physical mixing and the presence or absence of oxygen and other electron acceptors (Wakeham & Canuel, 2006) .
Stanols may be formed within the sediments by bacterial reduction of stenols in highly or permanently anoxic sediments (Nishimura & Koyama, 1977) . Consequently, the stanol/stenol ratio has been used to describe the redox conditions of the sediments (Gagosian et al., 1980) .
Since stanols are synthesized by some plankton, notably dinoflagellates (Robinson et al., 1984) and diatoms (Barrett et al., 1995) , changes in the distribution of marine phytoplankton through time may provide an additional source of variability in the sedimentary stanol/stenol ratio.
Sterols undergo a variety of chemical and microbial reactions in the surface layers of marine sediments. It is seems evident that they have been subjected to degradation and transformation with depth in the two corers (Figure 2 ), mainly PGI-2. The general increase of the stanol/stenol ratio may illustrate the progressive reduction of stenols to stanols within the deepest sediment layers (Shanchun et al., 1994; Fernandes et al., 1999) , showing that the rates of sterol degradation in sediments are a group of several processes, which the hydrogenation appears to be relatively more important (Volkman et al., 1987) .
Once the most energetically favorable metabolic pathways for bacteria involve oxygen as the electron acceptor, the organic carbon degradation (and preservation) in sediments is strongly controlled by the average time that organic matter is exposed to oxygen (Wakeham & Canuel, 2006) . Hence, it is feasible that stanols are relatively less abundant at the surface than at the bottom sections of the PGI-1 and PGI-2 corers. This process occurs in opposition to the progressive input of stanols from potentially new sources of biogenic saturated molecules being identified by different studies, such as dinoflagellates, diatoms and some species of invertebrates, usually represented by low values in the ratio (Hudson et al., 2001; Ternois et al., 1998) .
According to Wakeham and Canuel (2006) incorporation into high molecular weight components. As all processes are related with removal of extractable sterols from the sediments (Jeng et al., 1997) , the results suggest that the diagenesis of organic matter in sediments around Penguin Island is an important environment process of organic matter transformation.
Conclusion
According to the values found for the stanol/stenol ratio, the sediments around Penguin Island are well oxygenated.
However, some changes were detected along the sedimentary column and may have resulted by change of water chemistry related to the time-scale of sediments deposition and the general renewal of bottom water and thus its re-oxygenation.
Linear regression analysis confirmed the degradation trend over the preservation of sedimentary organic matter. This information helps a better understanding of the processes related to contribution and the transformation of organic matter around Penguin Island.
